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A new conception of the chaetotaxy on epicranium of the lepidopterous 
larva 
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Abstract The number of setae on the epicranium of lepidopterous larva is the same as that 
on the thorax or abdomen. In consequence, an attempt was made to apply one and the same 
system to the chaetotaxy of the epicranium and the thoracic or abdominal segment. This new 
system is similar to Dyar’s system. The homology of setae between the epicranium and the 
thoracic or abdominal segment was discussed. In addition, it is noted that, if the labral piece 
were combined with the fronto-clypeal piece, then number of tactile setae on both pieces would 
be nearly same to that of setae on the thorax or abdomen. 
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Dyar (1896) paid attention to the setae on the cranium of lepidopterous larva for the first 
time and Dampf (1910) proposed setal location on the head to be a natural group, 
although he did not give a name to individual seta. Since then, the cranium chaetotaxy 
has been treated under a system different from that for the thorax or abdomen. 
Dampf’s section (Fig. 2, B), however, may not necessarily be reliable. One owes much to 
Heinrich (1916) for the present chaetotaxy. He gave a name to a large number of setae 
on the head and determined their positions. Gerasimov (1935) perfected the cranium 
chaetotaxy and Hinton (1946) revised Gerasimov’s work in respect to some sensory pores 
and micro-proprioceptors. 


The above-cited investigators dealt with the chaetotaxy of the cranium as a whole. If 
they had limited the object of their studies to the epicranium, they would have obtained 
different results. The number of setae (including micro-proprioceptor) on the epi- 
cranium is 16 or rarely 17 (in the half piece). It is very interesting that this number is 
entirely identical with the number of setae on the thorax or abdomen (particularly 
prothorax). ‘Therefore, there is possibility of applying the chaetotaxy of the thorax or 
abdomen to the epicranium. Conversion of some of the thorax and abdomen into the 
primitive head of arthropods in their revolutionary history must support this possibility. 


If so, what would be the location on the epicranium of the setae which are homologus 
with those on the thorax or abdomen? The thoracic and abdominal setae disperse into 
six horizontal “area’”’s (Mutuura, 1956) and the many lines or stripes run along the “area’s 
in some species. These lines or stripes frequently continue to the epicranium, and such 
a pattern on the head should play the role of an indicator of the location of setae. The 
main stripes on the epicranium are submedian, lateral and postlateral and they extend 
somewhat obliquely from the upper posterior to the lower anterior on the head hemi- 
sphere, but never to the frons. Terefore, the same “area” as on the thorax and abdomen 
is present on the epicranium and the presumable “area” may be situated on the epi- 
cranium as shown in Fig. 2, C and D. Then homologus setae are located in these “area”s 
as on the thorax and abdomen. A similar relationship between the stripes andthe 
setae has been reported for the anal proleg (Nakamura, 1992). However, the position of 
the gena seta suggests that only the sternal “area” may have been turned from anterior 
to posterior. 


The tactile setae on the thorax or abdomen are situated as follows: D, and D; in dorsal 





NII-Electronic Library Service 


The Lepidopterological Society of Japan 


14 Masanao NAKAMURA 






Fig.1. The pattern of stripes on the head 
and prothorax of Aletia nigrilinea 
(Leech). Lateral view (L: lateral 
stripe: PL: postlateral stripe: 
SM: submedian stripe). 
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Fig. 2. Model of the chaetotaxy on epicranium of lepidopterous larva. (A) Frontal 
view: left half showing the epicranium chaetotaxy and right half showing the 
thorax or abdomen chaetotaxy. (B) and (C) Lateral views: (B) showing the epi- 
cranium chaetotaxy (dotted line showing Dampf’s section, after Gerasimov, 1935) 
and (C) showing the thorax or abdomen chaetotaxy as applied to the epicranium 
setae (dotted line showing presumable thorax or abdomen “area” proposed by the 
author). (D: dorsal area, SD: subdorsal area, SC: subcoxal area, C: coxal area, 
SS: substernal area, S: sternal area) (D) Postero-lateral view : showing the tho- 
rax or abdomen chaetotaxy as applied to the epicranium setae. 
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area, SD, and SD, in subdorsal area, L; and L; in subcoxal area, SL; and SL, in coxal 
area, SV, SV. and SV; in substernal area and V, in sternal area, and the micro- 
proprioceptor MD, is in dorsal area, MSD, and MSD, in subdorsal area and MV, and 
MV, in sternal area. 


It is accordingly certain that the setae V,, Vz and V, on the epicranium are homologous 
with MD., MSD, and MSD, on the thorax or abdomen, P, with D2, P with D., Lı with 
SD,, A, with SD, (in general, A, on epicranium is short and SD, on abdomen is a micro 
seta), A; with Li, A, with L., O, with SL., O; with SL,, O; with SV;, SO. with SV., SO; 
with SV,, SO, with Vi, G; with MV, and G, with MV, as shown in Fig. 2 and Table 1. 
However G, is a seta which appears only in the larvae of primitive species such as 
Hepialidae. New grouping of the epicranium setae proposed in this paper seems to be 
similar to Dyar’s system rather than to Dampf’s thought, and be more natural. 


The location and the nomenclature of sensory pores have been discussed in the cranium 
chaetotaxy studies until now, but no reference has been made to them in this paper by 
reason of the absence of sensory pore on the thorax and abdomen. 


The results indicate that this system differs only slightly from Hinton’s system as 
follows: (1) A-seta is divided in two and one half is combined with L-seta, (2) O-setae 
are separated and one of them is united with SO-seta and (3) one of SO-setae is 
separated and included in the special group. These modifications seem to rather resem- 
ble Dyar’s system. 


At the present time, it is difficult to offer a plausible explanation to the fact that the 
chaetotaxy of only epicranium is the same as that of the thorax or abdomen. 


An extremely curious phenomenon concerns the chaetotaxy of the parts remaining after 
removal of the epicranium from the cranium. The fronto-clypeal piece possesses 5 


Table 1. Relationship of homology between thoracic or abdominal segment 
and epicranium chaetotaxy (after Hinton’s (1946) nomenclature). 
































Area Thorax or abdomen setae Epicranium setae 
D, P, 
Dorsal D, P, 
SD L 
Subdorsal SD, AL 
L, Ag 
Subcoxal L A. 
SL,* O, 
Coxal SL,* O, 
SV, SO; 
Substernal SV: SO, 
SV, O; 
Sternal Vi SO, 
Proprioceptor ao i 
1 2 
(Dorsal) MSD, V; 
MV, G: 
(Sternal) MV, G, 





* See Nakamura (1992). 
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tactile setae. The labrum is articulated with this piece and 6 setae appear onit. If the 
setae on both pieces are added together, they reach 11 in number. The fronto-clypeal 
and labral pieces do not need proprioceptor and these micro-setae may probably have 
vanished. Thus, the number of setae becomes identical with that of tactile seta on the 
thorax or abdomen. It is, however, not possible to find an immediate solution to this 
problem of setal homology. 
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i 2 
ye OSE LOR BRIT SHURA (PNIEB) 


OAR OBO RIBS CONE CH < ORB Lo CHAN SONTAKAS, Dampf (1910) © 
RELE ERROREA l ael HOAROKRICRVRMDN CWS. ERIN SMR Nd 
BS AKORFBRWRE UTA. LPL ON SRBMIZMBELTHZ4 LE, SETITECTWOAR 
Bis ACRES eS 16K (AVEV LE LRRD OT 17 E) l. RORE L 
Zl RCH S. 


ZO ESREH Dd Dampf OF ZA (82M, B kor, M. RZEZ 6 MoO izHA4T Ss 
BBS) DSGASB iz E CHER Lie LET HNITH2W, COMM ZRAZOTC, COMCAST AAEE 
A + ERROR LIOR A Z LAAL. CHE CHKIORRAADSRAaKNR 
PokOPFRRCELZHS. MAORMBOLRMADL Rice. MRMICASL, CORK 
ik Dyar (1896) DRAZAFNIZITVIDD LBS. 


727? LADS LORIE OAD ERORE CHAS ZOD, Er LBP IES ZAI 
DBD - HERO SZ tr (WAREZ) EFI ZOD LD DRAIWOW TE IH HI FT 
5 Z EMARECTH Z. 
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